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因子是一类具有锌指结构域的转录因子，锌指结构域在 DNA和 RNA 的结合以
及蛋白之间的相互作用和膜之间的相互作用中都发挥着重要的作用，有报道指出
FLYWCH 转录因子包括 FLH-1，FLH-2和 FLH-3，它们作用于胚胎发育时期会




转录因子 NFκB 家族是由 NFκB1、NFκB2、RelA 和 c-Rel构成。抑制因子 IKB
的降解将会激活该途径。本文选取了 C.elegans中核转录因子 nfkb及其 rela亚基
和抑制物 ikb-1基因，通过分子克隆、蛋白表达、RNAi、免疫荧光定位、Western
blot以及 RT-PCR等方法研究了 IKB-1与 NFκB以及 RelA 的相互作用和关系，
并通过 ClustalX 和 Bioedit 软件分析了这几种线虫中的蛋白与人和小鼠同源蛋白
序列的相似性情况。
本文首先用 RNAi 的方法研究了这几种基因沉默后对线虫虫株 N2、daf-2






为了进一步研究这五种基因对寿命的影响原因，RT-PCR 以及 Western blot
















结果发现 DYN-1参与了线虫的寿命调节，Western blot以及 RT-PCR的实验结果
发现 DYN-1与 DAF-16有相互作用，RT-PCR的实验结果表明在 daf-16（e1038）
中 dyn-1的表达上升，说明 DAF-16对 DYN-1的表达有抑制作用；FLH-1的表达
改变虽然会缩短线虫寿命，Western blot 和 RT-PCR 的实验结果表明 FLH-1 在
daf-2（e1370）和 daf-16（e1038）虫株中的表达量与 N2 中无明显变化。IKB-1
不参与线虫的寿命调节，但 RT-PCR 的结果表明在 daf-2以及 daf-16中 IKB-1的
表达量有所下降，说明 DAF-2和 DAF-16都是 IKB-1表达所必须的；NFκB、RelA
虽与哺乳动物中的同源蛋白相似性较低，但是二者在线虫中的表型类似，RT-PCR
检测到在 daf-2（e1370）中二者表达量均下降，说明 daf-2是 NFκB和 RelA 表达
所必须的，二者的缺失均会导致线虫寿命的缩短。
在蛋白相互作用的研究上，发现 IKB-1对 NFκB和 RelA 的表达有抑制作用，

















Dynamins are large GTPases involved in a variety of cellular processes including
clathrin mediated endocytosis, membrane remodeling, actin recruitment and
actin-based vesicle motility. Several dynamin homologs and isoforms play roles in
generating cellular asymmetry or interacting with factors responsible for doing so.
Cell polarity is crucial for generating diversity throughout development. The
FLYWCH transcription factors were identified transcription factors with a FLYWCH
Zn-finger DNA binding domain that bind to the promoters of several C.elegans
miRNA genes. This paper focuses on the dyn-1 and flh-1.
In mammalian cells, NFkB transcription factors play a key role in the survival
and proliferation of many kinds of B-cell tumors. The NFkB family of transcription
factors is composed of NFKB1 (p50 and its precursor p105), NFKB2 (p52 and its
precursor p100), RelA (p65), RelB and c-Rel. The degradation of inhibitor will
activate the classical NFkB pathway. In C.elegans, the family of Nfkb has not
reported before. Therefore, ikb-1，nfkb and rela were selected for investigation. The
interactions and relationship between IKB-1 and NFkB/RelA were studied by
molecular cloning，protein expression，RNAi，immunofluorescence and Western blot.
In addition, ClustalX and Bioedit softwares were used to analyze the identity of those
proteins between C.elegans and human as well as mouse.
The effects of five genes on lifespan of N2, daf-2 (e1370) and daf-16 (e1038)
were studied by RNAi. There was no significant effect on lifespan of three stains by
ikb-1 RNAi；the lifespan of N2，daf-2(e1370) and daf-16(e1038) were significantly
shortened after dyn-1 RNAi; and DYN-1 depletion by RNAi leads to sterility and
embryonic lethality; knock down of flh-1，nfkb and rela by RNAi, the lifespan of N2，
daf-2(e1370) and daf-16(e1038) were shortened.
Immunofluorescence localization of these five proteins revealed that they widely
distributed in the body of nematode, and more abundant distributed in the adult















cytoplasm；The three kinds of nuclear transcription factor proteins of NFκB, RelA and
IKB are distributed in the nucleus.
To further study the mechanism of lifespan change caused by the five genes
RNAi, RT-PCR and Western blot were used to detect the expression of DYN-1，
FLH-1， IKB-1，NFkB and RelA in N2，daf-2 (e1370 ), daf-16 (e1038) and the
expression of DAF-2 and DAF-16 after those five genes RNAi. The results showed
that DYN-1 was involved in the lifespan regulation in nematode，and the results of
RT-PCR and Western blot indicated that DYN-1 was regulated by daf-16 in the
mRNA level; The lifespan of C.elegans will be shortened while FLH-1 expression
decreased，although the RT-PCR and Western blot showed the expression of FLH-1
did not change significantly in daf-2 and daf-16 mutants；The results showed that
IKB-1 was not involved in the lifespan regulation in nematode，although the RT-PCR
and Western blot showed that the expression of IKB-1 is declined in daf-2 and daf-16.
The homology of NFκB and RelA proteins with homologous proteins in mammals is
low, but their phenotype in C.elegans is similar，the results of RT-PCR indicates that
daf-2 is necessary for the expression of NFκB and RelA.
The results of protein interaction suggested that NFκB and RelA were suppressed
by IKB-1, but the expression of NFκB and RelA does not affect the expression of
IKB-1.



















学家 Sydney Brenner 作为一种模式生物来研究胚胎发育及遗传学等问题，如今这
种小的土壤线虫已经成为研究各种生物及医学问题的非常重要的模式生物[1-7]。




图 1-1 在 22度下线虫的生活史
Fig.1-1 C.elegans life cycle at 22˚C



















性化。拮抗的 PAR蛋白产生两个不同的皮层结构域[10, 11]。PAR-6、PAR-3和 PKC-3


























































研究发现进行 par-6和 pkc-3 RNAi 的胚胎中，DYN-1-GFP在维持阶段会均
匀的分布在整个外皮质中，而在正常胚胎中在维持阶段它是分布在前半部分的。





































dyn-1 RNAi 之后 GFP-PAR-2的分布。在野生型的胚胎中，后皮质中会充满标记





1.4.3 CDC-42和 RHO-1通过 DYN-1限制在前皮质中
因为 DYN-1部分缺失会导致 PAR-6无法维持，以及纺锤体的移动发生缺陷，
这些结果与 cdc-42RNAi 的胚胎中观察到的现象类似，Nakayama 等通过实验来
验证是否 CDC-42也发生了错误的调控。在野生型胚胎中，GFP-DCD-42在皮质
中的分布从极性建立阶段到维持阶段一直以相对恒定的水平分布在前半部分，一























在 RHO-1在维持阶段起着什么样的作用，实验对经 dyn-1全长 RNAi之后的胚胎












家族。锌指结构域在 DNA 和 RNA 的结合以及蛋白之间的相互作用和膜之间的
相互作用中都发挥着重要的作用。它是由一个含有大约 30个氨基酸的环和一个
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